In 1909, as a result of the published work of Bruckner and Cristeanu (1) and Dopter and Koch (2) on the occurrence in antimeningococcal serum of precipitins for extracts of the meningococcus, Vincent and Bellot investigated the spinal fluid of patients suffering from meningococcal and other forms of meningitis (3, 4). They showed that polyvalent antimeningococcal horse sera, prepared by the injection of whole organisms or of autolysates of the organisms in distilled water, gave positive results in the majority of cases of meningococcal meningitis. Normal cerebrospinal fluid and fluid from other forms of meningitis, with the occasional exception of that due to the pneumococcus, were negative, but spontaneous precipitation might occur if the spinal fluid were not freshly drawn. Positive reactions could be obtained 11 hours after the onset of the disease and were found as late as 50 days, but fluid obtained by delayed puncture, even in untreated cases, might fail to show the reaction. No reaction was found in cases which had received serum intrathecally. The reaction was carried out by adding 2 to 5 drops of serum to 50 to 100 drops of fluid cleared by centrifugation. The tubes were kept at 37 ° or 50°C. for from 8 to 40 hours. In the same year these results were confirmed by Lemoine, Gaehlinger and Tilmant (5), Louis (6) and Letulle and Lagane (7). The latter authors noted especially the fact that spontaneous clouding of the cerebrospinal fluid might occur, but it is noteworthy that all these tests were carried out at 52°C. for from 8 to 10 hours. Bruynoghe (8) obtained seven positive reactions out of twelve known meningococcal spinal fluids. The fact that a larger percentage was not positive and further that a reaction was obtained with the spinal fluid from a case of poliomyelitis caused him to doubt the value of the test. Worster-Drought and Kennedy (9) obtained twelve positive results in twentyeight known cases. Dopter (10) found some use for the test but noted spontaneous clouding of the spinal fluid (his tests were carried out at 55°C.), positive results with normal horse serum and reactions in spinal fluid from meningitis due to organisms other than the meningococcus; i.e., pneumococcus and the tubercle bacillus.
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He also found it negative in some definite cases of meningococcus meningitis. In a recent communication (11) Kreidler and Murphy have reported results which agree very largely with those already given. Their tests were carried out at room 375 temperature, using equal parts of serum and spinal fluid. Normal spinal fluids gave no reaction, and none was found to occur between meningococcal spinal fluid and antipneumococcal serum or between pneumococcal spinal fluid and antimeningococcal serum. All the authors already quoted have used polyvalent antimeningococcal serum and have made no attempt to utilize the precipitin test on the cerebrospinal fluid as a means of typing the organisms responsible for the infection. Marie (12) , however, showed that cases of meningitis due to the meningococcus can be separated from those due to the parameningococcus by the use of monovalent sera prepared against these types. No other papers bearing on this point have been found.
The demonstration of type-specific substances for Type I-III and Type II strains of meningococcus and the production of monovalent rabbit sera which have a high titre of precipitins for these type-specific substances but a very low titre of precipitins for the non-type-specific (C and P) fractions (13, 14) , has led to the investigation of cerebrospinal fluid from cases of meningococcal meningitis in order to ascertain whether this contains type-specific precipitinogens. A preliminary paper has offered evidence that such is indeed the case (15) . The present communication deals with the matter more comprehensively.
Material and Technique
Spinal fluid was obtained from cases of known meningococcal meningitis and from other cases of meningitic infection or disease of the central nervous system. The precipitin test was carried out with equal parts of undiluted serum and spinal fluid, cleared by centrifugation. The tubes were kept for 2 hours at 37°C. and for 15 to 18 hours at ice box temperature. Both the ring method and the results obtained by mixing serum and spinal fluid were used for reading. 0.1 cc. of each of the four type sera was placed in a small precipitin tube. 0.1 cc. of the spinal fluid was carefully layered on top of each of the sera so that a clear line of junction was formed between the two fluids. In this manner any precipitate formed was seen as a distinct white ring at the point of junction and could be made out with ease. A reading was made immediately and the tubes were then placed in the 37°C. water bath. At the end of 1 hour a further reading was made and the tubes were agitated in order to mix the two fluids thoroughly. The tubes were again returned to the water bath and read at the end of another hour. They were then placed in the ice box overnight, at the end of which time the final reading was made.
When the work was commenced, the cerebrospinal fluid was tested with monovalent rabbit serum prepared against all four types of meningococcus. Since, however, the Type IV serum had been prepared against a stock Type IV strain, no freshly isolated strain of this type having been obtainable, this serum, unlike the others, contained a moderately large amount of the non-type-specific precipitins and gave, as was to be expected, cross-reactions. In the more recent tests the Type IV serum has been omitted. Of all the specimens of cerebrospinal fluid investigated, only those due to the meningococcus are recorded and discussed here from which the strain of organism involved could be grown and typed by means of the agglutination test.
RESULTS
Twenty-three cerebrospinal fluids have been obtained from cases of cerebrospinal meningitis in which the corresponding strain of organisms was also recovered. In addition to these, eight fluids from other forms of meningitis or disease of the central nervous system have been tested. The results of the precipitin tests are given in Table I , and the type as ascertained by means of the agglutination test is given in a separate column of the same table.
In examining the results obtained from cases of meningococcal meningitis it will be noted that, if the results with the Type IV serum be excluded, those obtained by means of the precipitin reaction correspond with those found on agglutination and that there is on the whole no cross-precipitation. The apparent cross-precipitation between Type I and Type III sera must be viewed in a different light. As has been pointed out elsewhere (13), there is no demonstrable qualitative difference between the Type I and Type III strains obtainable at the present time as regards their type-specific substance. Crossprecipitin and cross-agglutinin reactions are therefore to be expected, and the custom has been adopted of referring to these strains as belonging to the I-III group rather than to either Type I or Type III. The cross-precipitation obtained with the Type IV serum is most certainly due to the presence in the spinal fluid of non-type-specific substances (both C and P fractions) produced by the autolysis of the meningococci. One must assume that the presence of type-specific substance in the centrifuged and cleared specimens of cerebrospina] + v fluid is due to autolysis of the organisms, and it is evident that the type-specific substance cannot be set free without the liberation at the same time of certain amounts of both non-specific carbohydrate C substance and group-specific protein P. The Type IV serum, being prepared with a stock rather than a freshly isolated Type IV strain and containing antibodies for these fractions, will give cross-precipitation while the other monovalent sera do not. In fact, in all of the later tests the use of Type IV serum has been omitted, and this step can be justified by the fact that at the present time very few, if any, cases of meningitis due to this type are to be found and none has come to the notice of this laboratory in 2½ years. Five spinal fluids from cases of meningococcus meningitis, which fail to give any appreciable precipitin test even after standing overnight in the ice box, are shown in the table. Of these, two belong to the Group I-III and three to Type II. Now it has come to light in the course of this investigation that, as was to be expected, those spinal fluids in which smears show meningococci to be plentiful contain precipitinogens in larger amounts, while small numbers of organisms are related to a low titre of precipitinogens. Thus it has been found that in spinal fluids, such as Nos. 436, 449, 460 and 487, in which the precipitin reaction is weak or absent, there is a corresponding scanty number of organisms to be found on examination of a smear. On the other hand, in cases such as Nos. 425, 451,464 and 489 in which the precipitin reaction is strong, meningococci are present in large numbers and must produce a rich autolysate. It is only to be expected that at least until sera with a high precipitin titre are available a certain number of negative tests must occur.
Quite apart from this is the relationship of the time at which the fluid was drawn from the body to the commencement of intrathecal serum therapy. It is important that the cerebrospinal fluid for precipitin tests be obtained before intrathecal serum treatment has been commenced, or early in the course of such treatment. Spinal fluids which have been positive before serum therapy rapidly become negative and although weak reactions may be obtained in the first I or 2 days after the serum injection has been begun, further injections of serum will produce a spinal fluid which is altogether negative. This is clearly demonstrated by fluids Nos. 429, 477, 488 and 492 which, positive before treatment, become negative or very weak in precipitinogens after intrathecal serum inoculation. One must suppose that the antibodies in the serum unite with the type-specific substance in the body and remove it from solution. Of the negatively reacting fluids, one, No. 481, was certainly obtained after serum treatment had been begun, while two others, No. 473 and No. 486, were believed to have been drawn off after one treatment, though this point is not certain. These two factors--the lack of sufficiently sensitive sera and the failure to obtain all fluids before treatment was begun--will explain all the negative results or failures which were encountered. If the three fluids, Nos. 473, 481 and 486, be omitted, it will be seen that only two negative results were obtained in twenty fluids, that is 10 I-III  I-III  I-III  I-III  I-III  II  II per cent, and this figure could certainly be reduced with the use of higher titre sera. The eight spinal fluids from diseases of the meninges or central nervous system other than meningococcal meningitis fail to give any precipitation with the monovalent sera. Tests with polyvalent antimeningoccal horse serum rich in precipitins for both C and P fractions have been made and it has been found that fluids from cases of pneumococcal meningitis will occasionally give weak precipitin reactions. This is in keeping with the work of other investigators (3, 4, 10) and with the fact that the group-specific substances of the meningococcus, especially the C substance, are related to those of other organisms including the pneumococcus.
It is believed that the observations given in this paper may be of MENINGOCOCCUS INFECTION. V practical importance. They offer a rapid method of determining to which type of meningococcus a given case of meningitis is due. In the past, one of the chief criticisms against the use of monovalent and in favor of the use of polyvalent therapeutic antimeningococcal serum has been the delay of 2 or more days necessary before the type of organism can be ascertained by means of the usual method of agglutination. During this period one must perforce give polyvalent serum, if any serum therapy at all be attempted. In Table I the readings given are those made 17 to 20 hours after the tests were set up and therefore could have been made 17½ to 20½ hours after withdrawal of the fluid from the body. Such a period of time is not, however, essential and the majority of spinal fluids will allow of a diagnosis on removal of the tubes from the water bath at the end of 2 hours. Table II shows the readings on eight of the specimens of spinal fluid made at the end of 2 hours at 37°C. In all of these a diagnosis could have been ventured at the end of 2 hours, that is 2½ hours approximately after the fluid was withdrawn from the body. In many cases, indeed, the precipitin reaction is immediate and is sufficiently strong to allow one to make a diagnosis directly spinal fluid and serum come into contact.
In correspondence with the long period of time over which solutions of type-specific substance isolated in vitro will keep their full reactivity in the ice box, specimens of spinal fluid, if stored at 0°C. will continue to give a precipitin reaction over many months. Thus, spinal fluids No. 23 and No. 28, 14 and 12 months respectively after they were drawn, gave precipitin reactions as strong as when they were first obtained.
SUMMARY
Precipitin tests, carried out on the cerebrospinal fluid from cases of meningococcal meningitis with monovalent sera, demonstrate the presence in that fluid of type-specific precipitinogens of the meningococcus. Negative results are secured when the spinal fluid is obtained after the commencement of intrathecal serum treatment and also occasionally when the numbers of infecting organisms are very small. The reaction offers an easy and rapid method of ascertaining to which type of meningococcus a particular case of meningitis is due, and facilitates the immediate use of monovalent therapeutic antimeningococcal serum. Typing by means of the precipitin reaction can be confirmed by agglutination of the strain of organism responsible for the infection, if such strain be isolated. Confirmation by means of agglutination has been possible in all the cases discussed in this report. Spinal fluids from other diseases of the meninges and central nervous system fail to give any precipitin reaction with the monovalent sera.
